Effects of spermine on the relaxation response of rat detrusor smooth muscles.
Endogenous polyamines are known to influence excitation-contraction coupling in smooth muscle. This study was designed to determine the effects of the polyamines spermine, spermidine, and putrescine on the contractile responses of rat detrusor smooth muscles. Under physiological conditions, isometric tension recordings were made of isolated bladder strips from excised rat bladder. The effects of spermine, spermidine, and putrescine (1 mM each) on the bladder contractions induced by various agents, i.e., acetylcholine, bethanechol, high-K, and tetraethylammonium (TEA) were measured. A conventional patch clamp technique was used in whole cell mode with single smooth muscle cells of rat bladder. Calcium channel currents were recorded to determine the effects of spermine on channel activities. Polyamines elicited a concentration-dependent relaxations on the contractile agents induced contractures. Spermine showed the most potent relaxation effect of the polyamines examined, and relaxed the contractions induced by the agents. Calcium channel activities were significantly reduced by adding 1 mM spermine to the bath. We concluded that spermine exerts a potent relaxant effect on rat bladder smooth muscle, and this effect appears to be mediated by calcium channel antagonism.